Introduction
The cross sections for radiative capture of a-particles, deute- In view of this situation, all dedicated efforts which are able to explore additional experimental information on the quantities determining low-energy nuclear reaction cross sections are of considerable interest. Recently the investigation of continuum stripping processes has been discussed 7 as a possible method to overcome the problern arising from the Coulomb barrier.
However, the method involves a theoretical reaction model which might cast some doubts on the results.
In the present study we analyse a different approach which 8 has been recently proposed for the investigation of electromagnetic transitions between a bound state of two nuclear particles and continuum states at small relative energies. The proposal suggests to use the nuclear Coulomb field as a source of the photodisintegration processes. In fact, instead of studying directly the radiative capture process b + c + a + y ( 1 • 2) one may consider the time reversed process (a being.in the ground state)
The corresponding cross sections are related by the detailed ba-
The wave nurober in the (b+c)-channel is o(a+y+b+c)
with ~bc the reduced mass while the photon wave nurober is
(neglecting a small recoil correction) in terms of the Q-value of the capture reaction (eq. 1.2). Except for the extreme case very close to the threshold (k+O), we have k << k, so that the The influence of the strong nuclear field on the projectile motion and the excitation process can be neglected. This is presumably the case for sufficiently large impact parameters b (see Fig. 1) i.e. small scattering angles.
(ii) The application of a first order theory is expected to be of sufficient accuracy, thus disregarding "post-acceleration" effects of the broken up particles b and c in the nuclear Coulomb field, which might disturb the extraction of the correct energy Eb of the relative motion. . The function -m=r-does not depend on structure of the projectile. It only depends on the
the inkinematics of the relative motion and on the excitation energy EY =.~w. dnEA We call ~ the virtual photon nurober per unit solid angle. The first calculations of the function dfEA (8,~) was perforrned by Ter-M t' . 14 . ar 1rosyan . We restr1ct ourselves to the rnost irnportant case, /..= 1, for which dfE 1 (8,~) can be expressed in terrns of the rnodified Bessel functions Kv(x). Inserting that expression in eq. (2.4) we obtain where the excentricity pararneter E = 1/sin(8/2) and Ki~(x) rneans the derivative of Ki~(x) with respect to the argurnent. Of course, for relativistic energies 8 << 1 and x = ~ cos(~)
For the nonrelativistic lirnit a srnall scattering angle is related to a large irnpact pararneter trajectory (E~ ~ >> 1). If we assurne ~ << 1, then by use of K~ =-K 1 we obtain frorn (2.5)
which is just the eq. The shape of the virtual photon spectrum for a given impact parameter is seen in Fig. 2 where the adimensional function
] is plotted. In a crude approximation ~ = 1 for x ~ 1, and ~ = 0 for x > 1. This means that the spectrum will contain all frequencies up to a maximum of order w ~ v . max = b' and small impact parameter trajectories can lead to a great probability of exciting high-lying states of the projectile which preferentially decay by particle emission or disintegration.
For not too large impact parameters, which still lead to small scattering angles the Rutherford-bending of the trajectory is mainly reflected through the parameter ~. In that case eq. Nevertheless we study here only the E1 contribution, which is dominating in the 3 He(a,y) 7 se case, and we leave the extension to other multipolarities and E1-E2 interferences to more detailed studies. In principle, there appears no limitation to include higher electromagnetic multipole contributions.
The dependence of the virtual photon nurober dnE 1 /dn on the excitation energy EY, on the impact parameter b and on the incident energy of the projectile (Ap' Zp) can be expressed by eq. (2.8) as is determined by the adia-
batic cut-off of ~(x) (see Fig. 2 ). This cut-off determines also Therefore it is obvious that the impact parameter value should be chosen not larger than required by the condition of vanishing nuclear field. The W-dependence is plotted in Fig. 4 and the virtual photon spectra are shown in Fig. 5 for different projectile energies for for a value of the impact parameter b = 10 fm (see also Fig. 2 ). in the case Of 7 3 and Be + a + He,
in the case of 160 + 12 c + a. 4 .
Conditions of experimental investigations
The emission of light particles is a quite usual feature in reactions of two complex nuclei and is associated with various 
